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(54) Airbag apparatus 

(57) This object is to provide an airbag apparatus in 
which a front portion of an airbag is inflated earlier than 
a rear portion of the airbag. A passenger-side airbag ap- 
paratus (10) comprises an airi^ag (11), a container (12) 
accommodating the airbag (11), an inf later (13) which is 
attached to the container (1 2) for generating gas for in- 
flating the airbag (11), and a lid for covering an opening 



In the top of the container (12). A rear portion (11 A), to 
be arranged at the vehicle-rear side, of the airbag (11 ) 
is first folded, left and right portions (11 L), (11 R) of the 
airbag (1 1 ) are then folded, and after that, a front portion 
(vehicle-front-side portion) (11B) of the airt>ag (11) is 
folded. The front portion (11B) of the airbag is inflated 
eariier than the rear portion (11 A). 




Fig. 9 
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Description 

[Industrial Field of the Invention] 

[0001] The present invention relates to an airbag ap- s 
paratus which is suitably used as a passenger- or driver- 
side airbag apparatus installed In front of an occupant 
in a vehicle such as an automobile. 

[Related Art] 

[0002] A passenger-side airbag apparatus comprises 
a container arranged In an instrument panel in front of 
a front passenger seat, a gas generator for inflating an 
airbag, the airbag which Is folded and accommodated 
in the container, and a lid covering the container. As a 
vehicle comes in collision, the gas generator Is actuated 
to supply gas into the airbag, whereby the airbag starts 
to inflate. As the airbag starts to Inflate, the lid is pushed 
by the airbag to open so that the airbag inflates toward 
the vehicle cabin. 

[0003] The airbag is provided with a gas inlet for re- 
ceiving gas from the gas generator. The peripheral edge 
of the gas inlet is connected to the container. 
[0004] As described in Japanese Patent Unexamined 
Publication H04-1 00754, the airbag Is folded by a step 
of first reverse folding both left and right sides of the air- 
bag toward the center, the airbag in this state being 
called as an interim folded body having a reduced lateral 
width, and a step of folding the interim folded body into 
a bellow, the airbag in this state, being called as a lump 
body. Then, the lump body is accommodated in the con- 
tainer 

[0005] Hereinafter, the way of folding an airbag dis- 
closed in the publication H04-1 00754 will be described 
with reference to Figs. 11 through 17. 
[0006] Fig. 11 is a perspecthre view showing an airbag 
1 spread in a plane and a sub container 2. The airbag 
1 is an envelop-like object of which the shorter sides 1 b 
are rectilinear and the right and left longer sides 1a are 
curved in arc-lilce shape. Formed in the center of a layer 
on a side opposite to the surface to be an^anged to con- 
front an occupant is gas Inlet 3 for receiving gas from 
an intlator. Also formed in the layer are gas outlets (vent 
holes) 4 for buffering Impact on the occupant when the 
occupant collides with the deployed (fully inflated) air- 
bag. Numeral 5 designates rivet holes. The sub contain- 
er 2 has a bottom face with holes 6 for passage of gas 
from the Inflator. 

[0007] As shown In Rg. 12, the airbag 1 is spread in 
a plane in a state that the sub container 2 is connected 
to the airbag 1. Then, as shown in Fig. 13 and Fig. 14 
(sectional view taken along a line XIV-XIV of Fig. 13), 
portions along the longer sides la are folded inside the 
airbag 1 to make the width of the airbag 1 slightly smaller 
than the width of the sub container 2, so as to form an 
interim folded body. 

[0008] Next, as shown in Fig. 1 5 (side view taken from 



a line XV-XV of Fig. 13), the interim folded body is re- 
peatedly folded into a bellow to make valley and moun- 
tain folds 7 in directions perpendicular to the rectilinear 
longer sides la* of the interim folded body. As shown in 
Fig. 1 6, repeatedly folded portions are piled on each oth- 
er to fonn a lump body and the lump body is accommo- 
dated in the sub container 2 (Fig. 17). 
[0009] In this publication H04-1 00754, the folded air- 
bag is accommodated in the sub container 2 and the 
sub container 2 with the airbag is accommodated in a 
main container (not shown). [However, the sub container 
may be omitted and in this case, the folded airbag is 
directly accommodated in a container. 
[0010] In the conventional passenger-side airi^ag de- 
vice, the airbag 1 is folded so as to fomn the lump body. 
The peripheral edge of the gas inlet 3 of the airbag 1 is 
connected to the sub container 2. Assuming the area of 
thealrt3ag1 abouttheperlpheryofthegas Inlets iscom- 
posed of two area: a windshield-side area 1 A connected 
to a windshield side 2A of the sub container 2 and an 
occupant-side area 1 B connected to the occupant-side 
2B of the sub container 2, the windshield-side area 1 A 
and the occupant-side area 1 B are equal in length. 
[0011] Therefore, when the airbag 1 is inflated (de- 
ployed) by gas from the inflator, the airbag 1 is deployed 
such that a vehicie-front side portion i.e. the windshield 
side portion and a vehicle-rear side portion i.e. the oc- 
cupant side portton of the airbag are substantially sym- 
metrically inflated. 

[Problems to be resolved by the Invention] 

[0012] It was found from various studies that the 
smooth deployment of the airbag may be obtained by 
such a structure that the front portion (vehicle-front side 
portion) of the airi3ag is inflated eariier than the rear por- 
tion (vehicle-rear side portion) of the airbag, but of 
course, it depends on the layout of the cabin and the 
arrangement angle of the instrument panel of the vehicle 
and the arrangement of the airbag apparatus. 
[0013] It is an object of the present invention to pro- 
vide an airbag apparatus in which a front portion (vehi- 
cle-front side portion) of an airbag is inflated eariierthan 
a rear portion (vehicle-rear side portion) of the airbag. 

[Means to Solve the Problems] 

[0014] According to the present invention, this object 
is achieved by an airbag device as defmed in claim 1 . 
The dependent claim defines an advantageous and pre- 
ferred embodiment of the present invention. 
[0015] An airbag apparatus of the present invention 
comprises a folded airbag and a gas generator for in- 
flating the airbag, wherein the airbag is designed to be 
deployed in front of an occupant, and is characterized 
in that the airbag is folded such that a front portion there- 
of in the longitudinal direction of a vehicle is inflated ear- 
lier than a rear portion thereof. 
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[0016] A further arrbag apparatus according to the 
present Invention, the rear portion of the airbag is first 
folded, then left and right portions are then folded, and 
after that, the front portion is folded, thereby ensuring 
that the front portion is inflated earlier than the rear por- 
tion in a process of deployment of the airbag. 

[Brief Explanation of the drawings] 

[0017] 

Figs. 1(a), 1(b) are Illustrations for explaining a 

process of folding an airbag of an airbag apparatus 

according to an ennbodiment. 

Figs. 2(a), 2(b) are illustrations for explaining the 

process of folding the airbag of the airbag apparatus 

according to the embodiment. 

Figs. 3(a). 3(b) are Illustrations for explaining the 

process of folding the airbag of the airbag apparatus 

according to the embodiment. 

Figs. 4(a). 4(b) are illustrations for explaining the 

process of folding the airbag of the airbag apparatus 

according to the embodiment. 

Fig. 5 Is an illustration for explaining the process of 

folding the airbag of the airbag apparatus according 

to the embodiment. 

Fig. 6 Is an Illustration for explaining the process of 
folding the airbag of the airbag apparatus according 
to the embodiment. 

Fig. 7 is an illustration for explaining the process of 
folding the airbag of the airbag apparatus according 
to the embodiment. 

Fig. 8 is an illustration for explaining the process of 
folding the airbag of the airbag apparatus according 
to the embodiment. 

Fig. 9 is an illustration for explaining the process of 
folding the airbag of the airbag apparatus according 
to the embodiment. 

Figs. 10(a)-10(c) are illustration for explaining the 
inflating actions of the airbag apparatus according 
to the embodiment. 

Fig, 11 is a perspective view of a conventional ex- 
ample. 

Fig. 12 is a plane view of the conventional example. 
Fig. 13 is an illustration for explaining the process 
of folding an airbag of the conventional example. 
Fig . 1 4 is a sectional view taken along a line XtV-XIV 

of Fig. 13. 

Fig. 15 is an illustration for explaining the process 
of folding the airbag of the conventional example. 
Fig. 16 is an illustration for explaining the process 
of folding the airbag of the conventional example. 
Fig. 17 is an illustration for explaining the process 
of folding the airbag of the conventional example. 

[Embodiments for carrying out the trivention] 

[0018] Hereinafter, an embodiment of the present In- 



vention will be described with reference to the attached 
drawings. Fig. 1 (a) through Fig. 9 are illustrations for ex- 
plaining a process of folding an airbag of a passenger- 
side airbag apparatus according to the embodiment. 

5 Figs. 1(a), 2(a), 3(a), 4(a) and Figs. 5-8 are perspective 
views, Figs. 1 (b), 2(b). 3(b), 4(b) are sectional views tak- 
en along line B-B of Figs. 1 (a), 2(a), 3(a), 4(a), respec- 
tively, and Fig. 9 is a sectional view showing a state that 
the folded airbag is €Lbout to be assembled into a con- 

10 tainer. Figs. 10(a)-10(c) are illustration for explaining 
profiles of the Inflating airbag. 

[001 9] The passenger-side airbag apparatus 1 0 com- 
prises an airbag 11 , a container 12 accommodating the 
airbag 11, an inflator 13 which is attached to the con- 

15 tainer 12 for generating gas for inflating the airbag 11 , 
and a lid (not shown) for covering an opening In the top 
of the container 12. As shown in Fig. 9, the airbag 11 Is 
secured around Its gas inlet to the container 1 2 by a fas- 
tening member 14. 

^ [0020] For folding and accommodating the airbag 11 
into the container 12, the airbag 1 1 is first spread In plain 
as shown In Rgs. 1 (a), 1 (b) and is folded in such a nnan- 
nerthat a rear portion 11 A, to be arranged at the vehicle- 
rear side (at the instrument panel 20 side in Fig. 10), is 

25 superposed on the top of the container 1 2. After that, as 
shown in Figs. 3(a), 3(b), the rear portion 11 A is folded 
zigzag into a block shape which is long and narrow in 
the left-to-right direction. The folds formed by this folding 
extend in the left-to-right direction of the airbag 11. 

30 [0021] TTie rear portton 11 A in the block shape is re- 
versed according to an arrow in Fig. 3(b) and is sunk 
inside the airbag 11 as shown in Figs. 4(a). 4(b). 
[0022] After that, as shown in Fig. 5, a left portion 1 1 L 
of the airbag 1 1 is folded toward the right side in such a 

35 manner that the left portion 11L is superposed on the 
top of the container 12 and, as shown In Fig. 6, is further 
folded several times into a narrow width. The folds 
formed by this folding of the left portion 11 L extend in 
the front-to-back direction. 

40 [0023] Then, in a symmetrical manner as the left por- 
tion 11L, a right portion 11R of the airbag 11 is folded 
such that the right portion 11 R is superposed on the top 
of the container 12 and is further folded several times 
into a narrow width as shown in Fig. 7. The folds formed 

^5 by this folding of the right portion 1 1 R extend in the front- 
to-back direction. 

[0024] After that, as shown in Fig. 8, a front portion 
11 B of the airbag 1 1 is folded such that the front portion 
is superposed on the top of the container 12 and is fur- 

50 ther folded zigzag into a block shape. The folds formed 
by this folding of the front portion 118 extend in the left- 
to-right direction. The front portion 11B in the block 
shape is turned by 1 80** over the top of the container 12, 
whereby the folded portions of the airbag are entirety 

55 piled on the top of the container 12 (Fig. 9). Then, this 
piled portion is slid (parallel movement) into the contain- 
er 12 (see the arrow Z in Fig. 9). The lid is put on the 
container 12, thereby assembling the airbag apparatus. 
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As shown in Fig. 9, the front portion 11 B folded zigzag 
is disposed above (on the outlet side of the container 
1 2) the rear portion 11 A which is also folded zigzag. Fur- 
ther, as shown in Fig. 9. a gas passage W for introducing 
gas from the inflator 13 Into the front portion 11 B and 
the rear portion 1 1 A exists at the vehicle front side (wind- 
shield side) In the piled body of the airbag. The direction 
of the gas passage W is completely opposite to the di- 
rection of arrow Z to extend along the front side (wind- 
shield side) of the piled body in a state that the folded 
bodies 11 A, 11 B are pushed out from the container 12 
but still piled on each other. 

[0025] As shown in Fig. 10(a), the airbag apparatus 
is Installed In an upper portion of the instrument panel 
20 which behind a windshield 21 extends substantially 
horizontally or slightly downward toward the rear side of 
the vehicle. As the Inflator 13 is actuated to spout out 
gas In the event of a vehicle collision, the lid is torn to 
open and the airbag 11 starts to inflate as shown in Figs. 
10(a). 10(b), 10(c) in this order. In this case, the front 
portion 1 1 B and the rear portion 1 1 A are pushed out from 
the container 12 in the still piled state as shown in Fig. 
9 by gas pressure from the inflator 13. The gas flows 
through the gas passage W in the direction opposite to 
the direction of arrow Z of Fig. 9 so as to flow preferen- 
tially into the front portion 11 B to inflate the front portion 
1 1 B, whereby the airbag 1 1 first receives the head of an 
occupant P as shown in Fig. 10(b). Then, as shown in 
Fig. 10(c). the rear portion 11 A of the airbag 11 is also 
inflated so as to receive the upper body of the occupant 
P. In this manner, the airbag apparatus has a behavioral 
characteristic of first receiving the head of the occupant 
P. 

[0026] The aforementioned embodiment should be 
taken as an example of the present Invention. The 
present invention can be adopted to another form not 
illustrated. For example, though the left portion 11 L is 
folded before the right portion 11R is folded as shown 
in Figs. 5-7 in the aforementioned embodiment, the right 
portion 1 1 R may be folded before the left portion 1 1 L is 
folded, or the left portion 11 L and the right portion 11 R 
may be folded simultaneously if possible. The left por- 
tion 11 L and the right portion 1 1 R may be folded zigzag. 

[Effects of the Invention] 

[0027] As described above, the present invention pro- 
vides an airbag apparatus having such a behavioral 
characteristic that a front portion of an airbag is inflated 
earlier than a rear portion of the airbag. 



the airbag (1 1 ) is folded such that a front por- 
tion thereof in the longitudinal direction of a vehicle 
Is inflated earlier than a rear portion thereof. 

5 2. An airbag apparatus (10) as claimed in claim 1, 
wherein the rear portion (11 A) of the airbag (11) is 
first folded, then left and right portions (11 L, 11 R) 
are then folded, and after that, the front portion 
(11B) is folded. 



IS 



20 



25 



30 



35 



40 



45 



Claims 

1 . An airbag apparatus (1 0) comprising a folded air- 55 
bag (11) and a gas generator (13) for inflating the 
airbag (11), the airbag (11) being designed to be de- 
ployed in front of an occupant (P). wherein 
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Fig. 11 
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